Lactate alters plasma membrane potential, increases the concentration of cytosolic Ca2+ and stimulates the secretion of insulin by the hamster beta-cell line HIT-T15.
We have studied the effect of lactate on a number of intracellular events which may be important in controlling the secretion of insulin by the hamster beta-cell line HIT-T15. Using the fluorescent dye Oxonol V, as well as intracellular recording techniques to measure changes in membrane potential, we found that lactate, glucose, K+ and tolbutamide caused depolarization of HIT cells, while valinomycin resulted in hyperpolarization. Consistent with these findings was the observation that 10 mM lactate caused an increase of 69.0 +/- 18.4% (S.E.M., n = 6) in the level of free cytosolic Ca2+ within HIT cells (assessed by fluorescence of quin 2). This was probably due to influx of Ca2+ through voltage-sensitive calcium channels, since it was dependent upon the concentration of extracellular Ca2+ and inhibited by verapamil. Lactate also caused cytosolic acidification in HIT cells and increased the secretion of insulin. These findings are consistent with the view that the electrogenic efflux of lactate could be a determinant in the activation of HIT cells by lactate and possibly by glucose.